Abstract To compare insured youth (age 15-25 years) with and without disabilities on risk of insurance loss. We conducted a cross-sectional study using data from the Survey of Income and Program Participation 2001. Descriptive statistics characterized insured youth who maintained and lost insurance for at least 3 months over a 3-year time frame. We conducted logistic regression to calculate the association between disability and insurance loss. Adjustment variables were gender, race, ethnicity, age, work or school status, poverty status, type of insurance at study onset, state generosity, and an interaction between disability and insurance type. This study includes 2,123 insured youth without disabilities, 320 insured youth with non-severe disabilities, and 295 insured youth with severe disabilities. Thirty-six percent of insured youth without disabilities lost insurance compared to 43% of insured youth with non-severe disabilities and 41% of insured youth with severe disabilities (P = .07). Youth with nonsevere disabilities on public insurance have an estimated 61% lower odds of losing insurance (OR: 0.39; 95% CI: 0.16, 0.93; P = .03) compared to youth without disabilities on public insurance. Further, youth with severe disabilities on public insurance have an estimated 81% lower odds of losing insurance (OR: 0.19; 95% CI: 0.09, 0.40; P \ .001) compared to youth without disabilities. When examining youth with private insurance, we find that youth with severe disabilities have 1.63 times higher odds (OR: 1.63; 95% CI: 1.03, 2.57; P = .04) of losing health insurance compared to youth without disabilities. Insurance type interacts with disability severity to affect odds of insurance loss among insured youth.
Background
The U.S. Census Bureau estimated in 2002 that 10% of youth between the ages of 15 and 24, or approximately 4.1 million youth, had a disability [1] . Youth with disabilities often rate their health as fair or poor, frequently utilize medical care, and require long-term therapy [2] [3] [4] . For example, youth with cerebral palsy, spina bifida, and acquired brain injuries in Canada visited physicians 11.5 The online version of the original article can be found under doi:10.1007/s10995-008-0429-y.
The authors sincerely regret that the original publication was in error in reporting that youth with non-severe disabilities on private insurance have higher odds of losing health insurance compared to youth without disabilities. The abstract and last paragraph of the results section have been corrected to report that youth with severe disabilities on private insurance have higher odds of losing health insurance compared to youth without disabilities. The discussion section and the conclusion have also been revised to reflect the correction.
times per year and were hospitalized once every 6.8 years, an admission rate 9.0 times that of the general Canadian population [5] . Based on studies among adults with disabilities, uninsured youth with disabilities may be far less likely to obtain care compared to insured youth with disabilities [6] [7] [8] .
Youth are in the process of transitioning from childhood into young adulthood, a dynamic time when individuals often experience instability in health insurance (hereafter referred to as 'insurance'). Youth have uninsurance rates that are often higher than any other age group with crosssectional prevalence ranging from 20 to 30% [9] [10] [11] [12] [13] [14] [15] . Collins et al. [9] report that the number of uninsured young adults ages 19-29 increased by 2.5 million between 2000 and 2004. Further, Callahan and Cooper's [16] nationally representative study of youth ages [16] [17] [18] [19] [20] [21] [22] [23] [24] shows that 56% of youth with disabilities and 54% of youth without disabilities reported insurance coverage gaps during a 3-year time frame. This evidence suggests that youth with disabilities may not differentially lose insurance coverage as they age into adulthood. However, these findings do not account for important confounding factors, such as ethnicity or income.
Changes in insurance eligibility during transition into adulthood add another dimension that complicates our understanding of youth's insurance coverage. Children with or without disabilities usually have insurance through parental coverage or through public sources like Medicaid. Williams and Tolbert [17] report that Medicaid supports over a million children and youth under age 21 with severe disabilities and that approximately one of every five children with disabilities has Medicaid coverage. However, sometime between the ages of 19 and 25, parental coverage and Medicaid end resulting in youth ''aging out of coverage'' [13] . Youth must seek out new coverage through employers or qualify for Medicaid based on stringent adult criteria [17] .
It is unclear whether youth in general often lose coverage or whether youth with disabilities are at particular risk for losing coverage. Previous studies have not accounted for potential confounding factors, and the relationship between insurance type and insurance stability remains largely unexplored, especially among youth with disabilities in the midst of transition. This study addresses the questions, are youth with non-severe and severe disabilities more likely to experience insurance loss compared to youth without disabilities? Does the type of insurance that a youth possesses affect the likelihood of loss of coverage? Understanding the risk for insurance loss helps to identify subpopulations who might benefit from insurance reforms. As Short and Graefe [11] note, ''efforts to target 'pockets' of the uninsured with incremental coverage reforms must target the right people at the right time.''
Methods

Data Source and Sample
The data source for this study was the Survey of Income and Program Participation (SIPP) 2001, sponsored by the U.S. Census Bureau. The 2001 SIPP was a prospective, longitudinal cohort survey conducted in nine waves, each one collecting information about the previous 4-month interval. The baseline year of the SIPP was 2001, and the SIPP followed individuals for up to 3 years. Face-to-face and telephone interviews collected data on insurance, source and amount of income, labor force participation, program participation and eligibility, general demographics, and disability status. The survey was designed as a multistage-stratified sample of the U.S. civilian non-institutionalized population. All household members age 15 and older were eligible to be interviewed, with proxy response permitted for household members not available at the time of interview [1, 18] .
Although the SIPP was a longitudinal survey, this study used a cross-sectional design to examine health insurance loss in the follow-up period because the survey does not report origin date of health insurance coverage. Individuals were selected for this study if they were between the ages of 15 and 25 and had insurance coverage at SIPP survey baseline. Members of our sample were also restricted to those who provided information for assessing disability status and provided three full years of data.
The study was approved by the University of Washington Human Subjects Division.
Measures
Insurance Loss
Insurance loss was the dependent factor of interest. Individuals who were without insurance at least once for at least 3 months during the 3-year period of data collection were defined as having lost insurance. An individual had insurance coverage if she reported having private insurance, Medicare, Medicaid, SCHIP, or military-based coverage.
Disability Status
To create a single disability indicator, we used questions in the SIPP survey from Wave 5, Wave 8, and the labor section. The SIPP survey asked extensive series of questions in Waves 5 and 8 about having difficulty performing functional activities and activities of daily living. If respondents answered yes, they were then asked a series of questions about being unable to perform or needing help to perform the functional activities and activities of daily living. For example, a person who reported having difficulty using stairs would then be asked whether she was unable or required assistance to use stairs. The labor force section of the SIPP survey asked each month, ''Do you have a physical, mental or other health condition that limits the kind or amount of work you can do?'' If a respondent answered yes, then she was asked, ''Does your health or condition prevent you from working at a job or business?'' Our final disability indicator was a set of dummy variables for having no disability, non-severe disability, and severe disability. A person without disability reported no activity or work limitations. Persons with non-severe disabilities had difficulty with functional activities and activities of daily living or reported having conditions that limited work for at least 12 months. Persons with severe disability were unable to perform or required assistance to perform functional activities and activities of daily living or reported having conditions that prevented work for at least 12 months.
Personal Characteristics
The eight additional covariates in the study were gender, race, Hispanic ethnicity, age at baseline (15-18 years, 19-22 years, and 23-25 years), insurance type at baseline (private or public), school/work status, poverty status, and state generosity. School/work status was a single variable to show whether respondents were: (1) in school or working full time for the entire 3-year period; or (2) not in school or working full time during the 3-year period. Poverty status, based on family income, showed whether individuals either: (1) lived above federal poverty level for the entire 3-year period; or (2) lived at or below federal poverty sometime during the 3-year period. The generosity of the state where the survey respondent lived at baseline was represented by a continuous variable that indicated the state's 2001 financial standard (or dollar amount) for a family of four receiving Temporary Assistance to Needy Families benefits [19] .
Statistical Analysis
Descriptive statistics characterized youth who maintained and lost insurance over the 3-year time frame. Significant differences between youth who maintained health insurance and youth who lost health insurance were assessed using chi-square tests.
We conducted logistic regression to calculate the association between disability status and loss of insurance. Adjustment variables were gender, race, ethnicity, age, work or school status, poverty status, type of insurance at study onset, state generosity, and an interaction term between disability and insurance type. Population weights from the Census Bureau adjusting for nonresponse and attrition were used to provide estimates for the U.S. civilian noninstitutionalized population. To determine whether the fitted models adequately described the observed outcomes, we used the Hosmer-Lemeshow global test for goodnessof-fit taking survey design into account [20] .
Analyses were conducted using Stata 10.0 (StataCorp, College Station, TX).
Results
This study includes 2,123 insured youth without disabilities, 320 insured youth with non-severe disabilities, and 295 insured youth with severe disabilities. In total, the 2,738 insured youth in this study represent over 15.96 million insured youth between the ages of 15 and 25 in the U.S. population. Thirty-seven percent of insured youth experienced at least one episode of uninsurance between 2001 and 2004. Thirty-six percent of insured youth without disabilities lost insurance compared to 43% of insured youth with non-severe disabilities and 41% of insured youth with severe disabilities (P = .07). Figure 1 shows the cumulative proportion of insured youth who lost insurance over the 3-year period according to disability status.
Youth who lost insurance differed from youth who maintained insurance on personal characteristics. Youth who lost insurance were more frequently covered by public insurance, in the 18-21 age group, and Hispanic. Youth who maintained insurance coverage were more frequently white, working or in school full time, and living above poverty (Table 1) .
When assessing the main effect of disability on insurance loss, we find that youth with non-severe disabilities (OR: .91; 95% CI: .64, 1.29) and youth with severe disabilities (OR: .77; 95% CI: .52, 1.14) have similar odds of losing insurance compared to youth without disabilities after adjusting for personal characteristics.
In contrast, Table 2 shows estimates for a model that includes an interaction term between disability status and insurance type at baseline. Youth with non-severe disability on public insurance have an estimated 61% lower odds of losing insurance (OR: 0.39; 95% CI: 0.16, 0.93; P = .03) compared to youth without disabilities on public insurance. Further, youth with severe disabilities on public insurance have an estimated 81% lower odds of losing insurance (OR: 0.19; 95% CI: 0.09, 0.40; P \ .001) compared to youth without disabilities.
When examining youth with private insurance, we find that youth with severe disabilities have 1.63 times higher odds (OR: 1.63; 95% CI: 1.03, 2.57; P = .04) of losing health insurance compared to youth without disabilities. Youth with non-severe disabilities and youth without disabilities on private insurance have similar odds of losing insurance.
Discussion
Our descriptive findings and our main effects model indicate that youth with and without disabilities have the same odds of losing health insurance. One possible explanation is that all youth in the 15-25 age range, regardless of disability status, age out of coverage. All youth may subsequently experience difficulty in finding or maintaining full time work or full time school enrollment, both important sources of group health insurance. However, when we include a multiplicative interaction between insurance type and disability status, we find differences in odds of insurance loss between youth with and without disabilities. Youth with non-severe and severe disabilities on public insurance have lower odds of losing insurance compared to youth without disabilities. This finding may be a result of the three important eligibility pathways that are intended to provide Medicaid coverage to persons with disabilities and special health care needs. First, youth may qualify for Medicaid if they receive cash assistance through the Supplemental Security Income (SSI) program by meeting stringent income requirements and the Social Security Administration's definitions for disability [21] [22] [23] . Second, youth may qualify for Medicaid by meeting the spend-down eligibility criteria for medically needy programs. Eligibility occurs if family income decreases to below state Medicaid eligibility levels after subtracting incurred medical expenses [24] . As of 2003, 35 states ran medically needy programs [25] . Third, some states apply home and community-based services waivers, or 1915(c) waivers, to cover those requiring institutional levels of care, but who remain at home [23, 26] . Our finding suggests that these eligibility pathways to public coverage offer transitioning youth some protection from insurance loss.
In contrast, youth with severe disabilities on private insurance have slightly higher odds of losing health insurance compared to youth without disabilities on private insurance. To explain this finding, we suggest that youth with severe disabilities age out of parental coverage and experience two possible barriers to obtaining new health insurance coverage. First, youth with severe disabilities do not receive public benefits. They may have incomes that are too high, or families may not be aware or have knowledge of eligibility for public programs. Second, youth with severe disabilities may have reduced access to employer-based coverage because they are less often part of the full-time labor force, make less money, and experience employment discrimination compared to persons without disabilities [27] [28] [29] [30] [31] . The recent trend in states to provide extended dependent coverage under parents' policies may offer assistance to some youth with disabilities at risk for losing health insurance. As of 2007, 19 states require employers to allow parents to cover their children up to age 24 or 26 as dependents. While these laws help to delay the phenomenon of aging out of coverage, they do not apply to the substantial number of families whose employers selfinsure. Further, in a few states, these laws do not apply if youth, including youth with disabilities, choose not to enroll in school [32] .
Medicaid Buy-In may be a useful program to support youth with disabilities who are ineligible for public benefits because they work, but who do not receive workplace benefits. The Ticket to Work and Work Incentives Improvement Act of 1999, the Balanced Budget Act of 1997, and Section 1115 waivers all authorize states to develop Medicaid Buy-In programs, which expand Medicaid eligibility to working adults with disabilities. The programs are offered when jobs: (1) do not offer health insurance, (2) offer health insurance, but individuals do not qualify, or (3) offer health insurance with expensive premiums [29, 33] . States can cover individuals up to 450% of poverty, and participants pay premiums and copayments based on income [34] . Medicaid Buy-In is also intended to assist persons whose health conditions might improve with services, but whose conditions would deteriorate without services [23] .
For Medicaid Buy-In to be effective at stabilizing health insurance for youth with disabilities in transition, policy makers and states must attend to youth enrollment. Only 80,000 individuals between 16 and 64 participated in 2007 [35] . Enrollment ranged from 1 person to 457 persons per 10,000 working-age state residents with a disability between 2000 and 2005 [29] . Enrollment strategies must address awareness because families have reported that no one explained how their children could work and maintain benefits [36] .
We identify three areas for future study. We recommend addressing the potentially mediating role of work and school in the relationship between disability and health insurance. Interventions for improving insurance stability among youth could promote educational attainment, which is strongly associated with employment among persons with impairments [37, 38] . Evaluations of education programs, inclusion programs, workplace accommodations, and technologies to increase accessibility and participation should include health insurance coverage as an outcome. Second, future research might explore how youth with disabilities fare based on state residence given differences between states in Medicaid policies and laws on dependent coverage. Finally, additional study of differences by age groups would identify target subpopulations who would benefit from health reforms.
This study is limited in several ways. First, our disability variable is an imperfect measure for non-severe and severe disability. In addition, we treat disability as a static characteristic over 3 years even though it is likely that impairments change over time. We recommend that future studies ask reliable and validated questions to assess disability and disability severity and repeat the questions over time. This would enable researchers to examine how changes in disability severity over time affect insurance status. Our categorization of disability also differs from other definitions of disability and special health care needs [14, 16, 26, [39] [40] [41] . This explains why our estimates for disability prevalence and uninsurance vary from previous studies [1, 16] . In the future, our study design and analysis could be repeated using other definitions of disability to compare findings. Previous studies of insurance coverage among youth with disabilities could also be repeated with a definition that distinguishes between non-severe and severe disability.
Second, we do not take into consideration whether individuals changed insurance types before losing insurance coverage. For example, a person who had private insurance at baseline may have changed to public insurance before losing coverage. Future studies could examine interactions between disability and insurance type in the period immediately prior to becoming uninsured. Third, as a cross-sectional study our estimates suggest association only and not causality. Finally, we are unable to examine health insurance stability using a longitudinal approach because the data do not indicate how long participants had insurance coverage when they entered the study. Future studies could be designed using an event history framework for additional research on the process of losing and gaining insurance.
Conclusion
This study finds that disability severity interacts with insurance type. Youth with non-severe and severe disabilities with public coverage have significantly decreased odds of insurance loss compared to youth without disabilities on public coverage. Public insurance eligibility criteria related to disabilities may prevent youth with disabilities from losing coverage. In comparison, youth with severe disability on private coverage have increased odds of insurance loss compared to youth without disabilities on private coverage. We suggest that increased risk for insurance loss occurs because these youth with severe disabilities do not receive public benefits and experience barriers to obtaining employer-based benefits. Newer state laws that extend dependent coverage under parental insurance and public programs like Medicaid Buy-In may have an important role in supporting all youth with disabilities to maintain health insurance during transition into adulthood.
